In a current study of the influence of ischemia upon the kidney by ligature of the hilum, variations in the appearance of the normal proximal convoluted tubule ceils were noticed which are of interest in respect to the architecture and function of the cell base. Sj6strand and Rhodin (1) and Rhodin (2) described basal compartments of this cell type consisting of digit-like extensions from the main body of the cytoplasm and separated from each other by double-lined membranes, the O-cytomembranes of SjSstrand (3). The total thickness of this membrane was 250 A, the outer osmophilic layers measured 60 A each, the less osmophilic middle layer 130 A, in agreement with the minimal values illustrated in Fig. 1 . Sj~strand and Rhodin observed that occasionally the double membranes were separated and that one extension of the cell appeared to pierce another, thus causing the complicated structure of the cell base.
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RAT KIDNEY TUBULE CELLS details referring to the three-dimensional arrangement, see the description of the figures.) The intercompartmental spaces above the basement membrane may widen to 5,000 A or more, and obviously represent a portion of the pathway of fluid resorbed on the brush border side of these cells (Fig. 4) and released from the cell base toward the capillary lumen. After the extracellular basal labyrinth becomes filled with fluid hydrostatic pressure probably forces the fluid through the basement membrane into the interstitial space and adjacent capillaries.
The basal labyrinths of the proximal convoluted tubule cells are homologous to the basal spaces between the glomerular epithelial cells (for literature see references 4 and 5) . However, the pedicles of the latter cells lack the mitochondria of the compartments of the tubule cells. Furthermore the canals between the pedicles are open to the basement membrane and to the free cell surface (Bowman spaces) whereas the labyrinth between the compartments is open only to the basement membrane, and closed against the distal cytoplasm and thus to the tubular lumen. At the glomeruium the primary urine is forced principally by the blood pressure through the pores of the endothelial cells and the basement membrane into the canal system between the pedicles and into the Bowman space. At the resorbing cells hydrostatic pressure seems to be built up in the extracellular basal labyrinth to support fluid passage through the basement membrane towards the capillary lumen. It seems likely that this mechanism utilizes the energy production of the compartmental mitochondria.
The apparatus which combines the functions of excretion and transport is represented in Text- fig. 1 which shows schematically a basal structure of a resorbing cell in two different functional states. In A the intercompartmental spaces are collapsed, in B they are widened to produce the basal labyrinth. Cross-sections of B at several levels demonstrate the connections of the compartments with the cell in a simplified form. Text- fig. 1A is documented by the work of earlier authors (1, 2, 4, and 5) with normal kidneys and by Fig. 1 of a rat kidney which has been without blood supply for 2 hours. One compartment in A functional interpretation of the cell base structure as an excretion mecha-
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~AT KIDNEY TUBULE CELLS nism has already been given by Benda (6) . He considered contractile mitochondria responsible for the variations in cell shape and for the squeezing of fluid out of the cell. Similarly, Bruntz (7) described the mitochondria (b$tonnets) as tonofibrils fixed to the basement membrane. Mislawsky (8) saw a network of plasma threads surrounding the mitochondria which probably represented the intercompartmental membranes. Why squeezing of fluid out of the cell (6) occurs towards the cell base only was not clear from the morphological details known to light microscopists. With the present knowledge of the basal organelles, at least the unilateral transport through the basement membrane can be explained tentatively by hydrostatic pressure in the basal labyrinth. Since the labyrinth is closed against the distal cytoplasm but open against the permeable basement membrane, pressure in the labyrinth might overcome the capillary pressure and represent the final mechanism in reabsorpfion. Furthermore, we are justified in assuming the participation of mitochondria in fluid excretion and pressure development since Chappell and Perry (9) demonstrated that mitochondria extrude water in the presence of low concentration of ATP against the osmotic gradient.
SU'M~ARY
The three dimensional arrangement of the compartments on the base of proximal convoluted tubule cells of rat kidney is described. An extracellular basal labyrinth is found to be enclosed by these compartments. The compartments with their mitochondria and the basal labyrinth are regarded as forming a functional unit. It is supposed that this basal unit serves for excretion of reabsorbed fluid from the cell into the labyrinth and for the development of hydrostatic pressure in the labyrinth to overcome the capillary pressure and to pass the reabsorbed fluid into the blood stream.
Grateful acknowledgment for able technical assistance is made to Miss Dorothy Gelber and Mr. Philip Grimley. Summarizing the observations in the serial sections, 5 a to 5 i, one finds that the pedicles at the basement membrane narrow and widen in correspondence with the curved band-shaped outlines of the secantial section in Fig. 3 . Compartments which first seemed to be independent, e.g. 19 a and b, were joined in later sections with compartment 19; others, e.g. 7 and 9, were first connected with footing areas and later separated. Some of the mitochondria are visible in all sections (1, 2, 5, 7, 8, 9, 19, 19 a, 19 b, 22 , and 26); others disappear or appear new.
As stated by Rhodin, some mitochondria extend longitudinally from the tips of the pedicles to the intranuelear cell body over a length of several microns. X 36,700. 
